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Objective: The aim of the present study was to investigate (i) whether somatic complaints predict the 
developmental course of compassion in adulthood, and (ii) whether this association depends on 
alexithymic features. Methods: The participants came from the population-based Young Finns study 
(N=471–1037). Somatic complaints (headache, stomachache, chest pain, backache, fatigue, exhaustion, 
dizziness, heartburn, heartbeat, and tension) were evaluated with a self-rating questionnaire in 1986 
when participants were aged between 18–24 years. Compassion was assessed with the Compassion 
Scale of the Temperament and Character Inventory (TCI) in 1997, 2001, and 2012. The data were 
analyzed using growth curve models. Results: We obtained a significant compassion-age interaction 
(B=-0.137, p=0.02) and a compassion-age squared interaction interaction (B=0.007, p=0.006), when 
predicting the course of somatic complaints. Specifically, in participants without frequent somatic 
complaints, compassion steadily increased with age in adulthood. In participants with frequent somatic 
complaints, however, compassion remained at a lower level until the age of 40 years, then started to 
increase, and achieved the normal level of compassion approximately at the age of 50 years. The 
association between somatic complaints and compassion over age was found to be independent of 
alexithymic features. The analyses were adjusted for a variety of covariates (age, gender, use of health 
care in childhood, depression in childhood, parental socioeconomic factors, parental care-giving 
practices, stressful life events, parental alcohol intoxication, and participants’ socioeconomic factors in 
adulthood). Conclusion: Frequent somatic complaints may predict delayed development of 
compassion in adulthood. This association was found to be independent of alexithymic features. 
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Somatic complaints refer to physical symptoms (such as pain, dizziness, heartburn, heartbeat, or 
tension) that are authentic and cause suffering but appear not to be fully accounted for by a medical 
condition (1). Previous evidence has shown that individuals with frequent somatic complaints cause an 
enormous strain to the public health care system (2). For example, individuals with somatoform 
disorder utilize health care services substantially more frequently and cause approximately two times 
higher health care costs in both outpatient and inpatient clinics, when compared to an average citizen 
(3,4). Individuals with somatic complaints are also found to have increased risk for health-related job 
loss (5) and prolonged sickness absences (6), even more than 120 days per year (3). 
Somatic complaints are known to result from a complicated and reciprocal interplay 
between endogenous genetic and biological vulnerabilities, early adversities, sociocultural factors, and 
triggering environmental factors (1,7,8). The most crucial biological vulnerabilities for somatic 
complaints include certain temperament dimensions. In particular, the temperament dimensions of 
inhibition, distractibility, intensity, and negative affectivity are linked to stronger pain responses, higher 
reactivity of sympathetic nervous system (including heart rate reactivity and skin conductance), and 
somatic complaints (9-11). In individuals with such biological temperament-related vulnerabilities, 
stressful situations or psychosocially adverse circumstances may trigger or intensify somatic 
complaints (1,12,13), particularly when capacity for emotional self-regulation is weak because of 
immature character development (14,15)  
Extensive prior work has shown that Somatization Disorder is positively associated with 
antisocial personality and alcohol use disorders both in individuals and in families (7,8,16). Antisocial 
personality is characterized by low levels of TCI Cooperativeness, including increased hostility and 
decreased empathy, compassion, and moral reasoning (17,18).  However, whether one’s suffering due 




to somatic complaints might predict one’s compassion for others’ suffering has not been investigated 
specifically, particularly not in longitudinal studies. Compassion for others is defined as a disposition to 
feel concern for other’s suffering that is followed by the desire to alleviate the suffering and improve 
the other’s well-being (19). Compassion can refer to compassionate states (temporary compassionate 
feelings for others that vary in line with situational factors) or dispositional compassion (a more stable 
trait that endures over time) (19).  
Previous studies suggest that there may exist several potential pathways from frequent 
somatic complaints to less mature compassion development in adulthood. Firstly, there is a great 
amount of evidence that somatic complaints commonly co-occur with alexithymia (20-22). 
Alexithymia primarily includes challenges in several affect- and cognition-related processes as follows: 
challenges in emotionalizing (reduction of emotional experiences), identifying (ability to define one’s 
emotional states), analyzing (ability to explain one’s emotional states), verbalizing (ability to describe 
or communicate one’s emotional reactions), and fantasizing (reduction of fantasies or other inner 
processes) (23,24). These challenges partly derive from neurocognitive impairments (e.g. attentional 
processes, speech processing) and neurobiological alterations (e.g. altered functioning of affect-related 
brain regions) (25). That is, individuals with somatization symptoms may not recognize somatic 
complaints as a manifestation of psychological distress but they may rather interpret somatic 
complaints as a marker of medical disease (1,20). Abilities to recognize affective states from the face 
and body, in turn, are necessary requirements for experiencing compassion for other’s suffering (19). 
There may exist also social pathways from frequent somatic complaints to lower level of 
compassion. Specifically, somatic complaints are found to commonly interfere with interpersonal 
relationships (1). It seems to be that frequent somatic complains are strongly related to both one’s own 
less affiliative behavior toward others and, respectively, others’ hostile reactions to individuals with 
somatic complaints. That is, by definition, somatization disorder refers to heightened attention and 




“excessive time and energy” directed to somatic complaints that may eventually dominate one’s 
identity and life (1). This may likely interfere with directing attention to others’ needs and having 
affiliative goals in social relationships that, in turn, are linked to less frequent experiences of 
compassion (26). On the other hand, somatic complaints (without a medical condition) are found to 
arouse weaker compassionate reactions from others, even hostile responses or willingness to take social 
distance in some cases (27,4). Experiencing low social support from others, in turn, is related to lower 
levels of compassion for others (28).  
Finally, previous evidence suggests that there may exist cognitive-affective pathways 
from somatic complaints to compassion. That is, somatic complaints are linked to catastrophic thinking 
processes: individuals with somatic complaints commonly experience feelings of threat and harm and 
have pessimistic expectations about the life (1). This may possibly interfere with mature compassion 
development since experiencing compassion includes the willingness to alleviate others’ suffering (i.e. 
find solutions to suffering) and is linked to experiencing rather positive emotions (without sharing the 
negative emotions of the suffering other) (19). The catastrophic thinking processes may be further 
heightened along with anxiety and depressive disorders that are shown to be very common comorbid 
disorders in individuals with somatization disorder (1,20,27).  
The present study examined (i) whether somatic complaints predict the developmental 
course of compassion in adulthood between the ages of 29–50 years, and (ii) whether the association 
can be obtained independently of alexithymic features or whether it seems to proceed via alexithymic 
features. We used the Young Finns data with a 26-year prospective follow-up from the measurement of 
somatic complaints to compassion. In order to differentiate somatic complaints from clearly obtained 
medical conditions, accidents, depression, and stressful environment, we took into consideration a 
variety of potential confounders (use of health care due to somatic diseases or physical accidents; 




parental socioeconomic factors, parental care-giving, parental alcohol intoxication, and stressful life 





We used data from the prospective Young Finns Study. The participants were selected randomly from 
six age cohorts (born between 1962‒1977) from the population register of the Social Insurance 
Institution. The Social Insurance Institution covers the whole population of Finland. The original 
sample included 3596 participants in the baseline measurement in 1980 (when participants were aged 
3‒18 years). The participants have been followed since then so that the latest follow-up measurement 
with compassion assessment was in 2012 (participants were aged 35‒50 years). The study was carried 
out in accordance with the Declaration of Helsinki. Furthermore, the design of the Young Finns Study 
was approved by the ethical committees of all the Finnish universities with medical schools. Before 
participation, all the participants or their parents (for participants aged below 12 years) provided 
written informed consent after the nature of the procedures had been fully explained. The design of the 
Young Finns Study is described with more detail elsewhere (29). 
For this study, family environment was evaluated in 1980; somatic complaints, 
depression, and use of health care in 1986; participants’ socioeconomic factors and alexithymic 
features in 2011; and compassion in 1997, 2001, and 2012. The study design is illustrated in 
Supplementary Table 1. Only the two youngest age cohorts (born in 1974 and 1977) responded to the 
questionnaire of somatic complaints. In the analyses, we included all the participants with data 
available on the study variables. The final sample included 471–1037 participants in the analyses (i.e. 
N=1037 in the baseline model; and N=471 in the fully-adjusted model).  






2.2.1 Somatic complaints 
Somatic complaints were assessed with a 10-item self-rating questionnaire asking how often the 
participant had experienced the following somatic complaints: headache, stomachache, chest pain, 
backache, fatigue, exhaustion, dizziness, heartburn, heartbeat, or tension. All the items were responded 
with a 4-point scale (1=rarely or never; 2=once a month; 3=once a week; 4=daily). The internal 
reliability of the scale was good (Cronbach’s α=.74 in our study sample). All the items were further 
dichotomized into two categories (1=once a week or more frequently; 0=once a month or less 
frequently). We calculated the mean score of the dichotomous items for all the participants who had 
responded to at least 50% of the items. 
 
2.2.2 Compassion 
Compassion was evaluated with Temperament and Character Inventory (TCI) (30). The compassion 
scale includes 10 self-rating statements (e.g., “It gives me pleasure to see my enemies suffer” [reverse 
scored], “It gives me pleasure to help others, even if they have treated me badly” [positively scored], “I 
like to imagine my enemies suffering” [reverse scored] and “I hate to see anyone suffer” [positively 
scored]). The items were answered using a 5-point Likert-scale (1=completely disagree; 5=completely 
agree). The reliability and validity of the Compassion Scale has been described thoroughly previously 
(31). In this study, the internal consistency of the scale was found to be high (Cronbach’s α=.83–.86 in 
1997, 2001, and 2012). The mean score of compassion was calculated for all the participants with data 
on at least 50% of the items. The mean scores of compassion were standardized with the mean and 
standard deviation of year 1997 compassion scores, in order to stabilize the growth trajectories between 
different measurement years.  





2.2.3 Psychosocial and socioeconomic family environment 
Psychosocial family environment consisted of 3 indicators: stressful life events, parental alcohol 
intoxication, and parental care-giving. Stressful life events included 7 events: moving residence (0=no; 
1=yes), change of school (0=no; 1=yes), parental divorce (0=parents living together; 1=parents not 
living together), mother’s death (0=no; 1=yes), father’s death (0=no; 1=yes), mother’s hospitalization 
(0=less than 10 days; 1=10 days or more), father’s hospitalization (0=less than 10 days; 1=10 days or 
more). We calculated a sum score of the stressful life events. Parental alcohol intoxication was 
evaluated by asking the frequency of parents’ alcohol intoxication with a 8-point scale (1=never; 
8=daily). We calculated the mean between the frequencies of mother’ and father’s alcohol intoxication. 
Parental care-giving was evaluated with a self-rating questionnaire filled by parents in 1980. The 
questionnaire included 8 items that were rated with a 5-point scale. For example, “The child is 
significant to me” (1=very significant; 5=not significant) or “In difficult situations, the child is a 
burden” (1=totally disagree; 5=totally agree). This questionnaire has been used also previously (32). 
The internal consistency for the scale was high in the Young Finns data (α=0.70). The items were 
dichotomized to reflect hostility of parental care-giving: agreement with the item (scores 3–5)=1; 
disagreement with the item (scores 1–2)=0. We calculated a sum score of the dichotomous items.  
 Socioeconomic family environment included parents’ level of income and educational 
level. Parental educational level was classified into 3 categories (1=comprehensive school; 2=high 
school or occupational school; 3=academic level). In case mother’s and father’s educational level were 
different, we used the higher level of education. Level of parental income included 8 categories (1=less 
than 15 000 Finnish mark per year; 8=more than 100 000 Finnish mark per year). 
 
2.2.4 Other covariates 




Other covariates included participants’ use of hospital care (in 1986), depression (in 1986), alexithymic 
features (in 2011), and socioeconomic factors in adulthood (in 2011). Use of hospital care was 
evaluated by asking the participant in 1986 whether he/she had been in hospital care during the past six 
years (1=no; 2=yes) and whether the participant had visited doctor due to a physical accident (1=no; 
2=yes). Depression was evaluated in 1986 with one question by asking how often the participant feels 
depression (1=rarely or never; 4=daily). 
 Alexithymic features were evaluated with the Toronto Alexithymia Scale (TAS-20) (33). 
At the time of the study measurements, the TAS-20 had been used recently in another large Finnish study. 
Hence, the TAS-20 was adopted also in the Young Finns Study in order to provide a national reference 
and to make between-study comparisons. TAS-20 includes 20 items that are rated with a 5-point scale 
(1=strongly disagree; 5=strongly agree). The scale has been widely used also previously (34,35). We 
calculated the mean score of the scale for all the participants with data available on at least 50% of the 
items (in practice, all of those participants had responded to at least 70% of the items).  
Regarding psychometric properties of the scale, the convergent and discriminant validity 
and internal reliability of the scale have been demonstrated previously (33,36). Also in our sample, the 
internal consistency of the scale was high (Cronbach’s α=0.83). Regarding factor structure, the findings 
have been slightly inconclusive, with some findings questioning the structural validity of the third factor 
(36,37). In this study, we used the total score of the TAS-20 in order to avoid potential spurious results 
of some single subscales. Moreover, the predictive validity of the scale has been confirmed by 
demonstrating that high TAS-20 scores correlate with, for example, dissociative tendencies (38), post-
traumatic disorder (39), and self-injurious behavior (40), and higher neuroticism (41). Consequently, it 
has been stated that the TAS-20 scale captures the core of alexithymic features adequately (36). Overall, 
it is necessary to keep in mind that there exist also other measures of alexithymia, for example, the 
Bermond–Vorst Alexithymia Questionnaire (BVAQ) that has been widely validated (42-45). 




Participants’ socioeconomic factors included level of income and educational level. 
Educational level was classified into 3 categories (1=comprehensive school; 2=high school or 
occupational school; 3=academic level). Participants’ level of income was assessed with a 13-point scale 
(1=less than 5 000€ per year; 13=more than 60 000€ per year).  
 
2.3 Statistical analyses  
Statistical analyses were conducted with STATA SE (version 13.0). Attrition refers to the drop-out of 
participants over follow-up measurements in longitudinal studies. The magnitude and potential biases 
of attrition can be investigated by comparing the included and excluded participants with regard to 
study variables. We investigated attrition by comparing the included and excluded participants in each 
study variable with independent samples t-test and chi-square tests of independence.  
The association of somatic complaints with compassion was investigated using multilevel 
models for longitudinal design (growth curve models) with maximum likelihood estimation. In the 
analyses, the growth curve of compassion in 1997–2012 was set as outcome. Age was centered toward 
the age of 29 years (the age of the youngest participants at the first measurement point of compassion), 
in order to decrease multicollinearity in the analyses. We included in the multilevel models two types 
of effects: (1) fixed effects that refer to classic regression coefficients, and (2) random effects that refer 
to individual-level variation in the intercept, in the coefficient of age, and residual variance (i.e. within-
individual variation in the development of compassion over the follow-up). We predicted compassion 
by age, age-squared, somatic complaints (in 1986), and its age-interaction effects. Model 1 was 
adjusted for gender; model 2 also for use of health care due to somatic disease or physical accident and 
depression (in 1986), psychosocial family environment (stressful life events, parental alcohol 
intoxication, and parental care-giving) and socioeconomic family environment (in 1980); and 




participants’ socioeconomic factors in adulthood (in 2011); and model 3 also for participants’ 
alexithymic features (in 2011). 
 
3 Results 
The descriptive statistics of the study variables are shown in Table 1. Attrition analyses showed that 
women were more likely to participate than men (32.6% vs. 24.9%, χ²(1)=26.34, p<.001). Included 
participants were older than excluded participants (M(35.8) vs. M(29.7), t(3594)=39.94, p<.001). 
Included participants had slightly higher level of compassion in 1997 (M(3.7) vs. M(3.5), t(2104)=5.20, 
p<.001), in 2001 (M(3.7) vs. M(3.6), t(2099)=3.07, p=.002), and in 2012 (M(3.8) vs. M(3.7), 
t(1735)=3.67, p<.001). Furthermore, included participants were had higher score of stressful life events 
(M(0.6) vs. M(0.4), t(2877)=7.92, p<.001), lower level of parental alcohol intoxication (M(2.4) vs. 
M(2.6), t(3011)=-4.32, p<.001), less hostile parental care-giving style than excluded participants 
(M(0.3) vs. M(0.5), t(3596)=-5.36, p<.001), and a higher frequency of using health care (23.9% vs. 
16.5%, χ²(1)=21.66, p<.001) than excluded participants. There was no attrition bias in the level of 
alexithymic features, depression, or the frequency of doctoral care due to accident. Regarding 
socioeconomic factors, included participants were less likely to have low educational level than 
excluded participants (14.2% vs. 21.7%, χ²(1)=21.71, p<.001). Additionally, included participants’ 
parents were less likely to have high educational level than excluded participants’ parents (18.0% vs. 
27.8%, χ²(1)=37.32, p<.001). There was no attrition bias in participants’ or their parents’ level of 
income. Previously, the missing values of psychosocial variables of the Young Finns data are shown to 
be missing at random (46). 
 
 




Table 1. The means, standard deviations (SD), frequencies, and ranges of the study variables. 
 
  Mean  SD Measurement range  Frequency (%) 
Age (2001) 35.8 2.4 34–40   
Gender (female)     598 (57.7) 
Parents' educational level (1980)      
     Comprehensive school     457 (44.9) 
     High school or occupational school     378 (37.1) 
     Academic level     183 (18.0) 
Parents' level of income (1980) 4.9 2.0 1–8   
Stressful life events (1980) 0.6 0.8 0–7   
Parental alcohol intoxication (1980) 2.4 1.4 1–8   
Parental care-giving (1980) 0.3 0.7 0–8   
Number of somatic complaints (1986) 1.6 1.6 0–10   
Depression (1986) 1.6 0.8 1–4   
Used of health care (yes) (1986)     233 (23.9) 
Doctoral care due to accident (yes) (1986)     300 (30.0) 
Participants' educational level (2011)      
     Comprehensive school     130 (14.2) 
     High school or occupational school     537 (58.8) 
     Academic level     247 (27.0) 
Participants' level of income (2011) 7.3 3.0 1–13   
Alexithymic features (2011) 2.1 0.5 1–5   
Compassion (1997) 3.7 0.6 1–5   
 
 
Table 2 presents the results of the growth curve models. In any of the models, somatic complaints did 
not have a significant main effect on the developmental trajectory of compassion. This indicated that 
somatic complaints did not predict the level of compassion over the whole age range of the study. 
When adjusted only for gender, we obtained a significant positive interaction effect between 
compassion and age-squared (B=0.004, p=0.04). Additionally, in the fully-adjusted model, the 
significant interaction effects of compassion with age-squared remained (B=0.007, p=0.006) and a 
significant interaction with age also appeared (B=-0.137, p=0.02). The significant age-interaction 
effects indicated the effect of somatic complaints on compassion trajectory varied over age. The 
findings are illustrated in Figure 1.




Table 2. Results of the multilevel models. Estimates (B) with 95% confidence intervals (CI) of compassion and age, when predicting 
standardized scores of compassion in adulthood. The intercept and random effects (residual variance, variance of intercept, and 
variance of age) were included in Models 1-3, but their estimates were excluded from this table for clarity. 
   Compassion in adulthood  
Model 1 (N=1037) 
 
Model 2 (N=472) 
 
 Model 3 (N=471) 
  B 95% CI p   B 95% CI p   B 95% CI p 
Fixed effects 
          
 
     Age 0.027 0.008; 0.046 0.006 
 
0.020 -0.005; 0.045 0.12 
 
0.019 -0.006; 0.044 0.14 
     Age squared -0.001 -0.002; 0.000 0.07 
 
-0.001 -0.002; 0.000 0.24 
 
-0.001 -0.002; 0.000 0.28 
     Somatic complaints  -0.114 -0.584; 0.356 0.63 
 
0.043 -0.691; 0.777 0.91 
 
0.153 -0.577; 0.883 0.68 
     Somatic complaints* 
     Age 
-0.082 -0.166; 0.003 0.06 
 
-0.141 -0.256; -0.245 0.02 
 
-0.137 -0.253; -0.021 0.02 
 
     Somatic complaints* 
     Age squared 
0.004 0.000; 0.008 0.04 
 
0.007 0.002; 0.013 0.005 
 
0.007 0.002; 0.012 0.006 
 
Note: The mean scores of compassion were standardized with the mean and standard deviation of year 1997 compassion scores.  
 
Model 1: Adjusted for age and gender.  
 
Model 2: Adjusted also for use of health care due to somatic diseases or physical accidents (measured in 1986); depression (in 













Figure 1. The trajectories of compassion development in adulthood separately for participants with 
frequent somatic complaints (highest 25% in the sample) and for others. Estimated means with 95% 
confidence intervals. Note: adjusted for age, gender, use of health care in childhood, depression in 
childhood, and childhood family environment (parental socioeconomic factors, parental care-giving, 
stressful life events, parental alcohol intoxication), and socioeconomic factors and alexithymic features 




To our knowledge, this study was the first to longitudinally investigate the relationship of somatic 
complaints with compassion. To our knowledge, this study was the first to longitudinally investigate 
the relationship of somatic complaints with compassion. Prior cross-sectional and family studies show 
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disorders in individuals cross-sectionally and in families (7,8,16). Antisocial personality is 
characterized by low cooperativeness, including low empathy, compassion and moral reasoning 
(17,18), so we hypothesized that somatic complaints would predict lower compassion. The results 
confirm this hypothesis: we found that frequent somatic complaints predicted less mature 
developmental trajectory of compassion in adulthood. In participants without frequent somatic 
complaints, compassion steadily increased over age in adulthood. In participants with frequent somatic 
complaints, however, compassion remained at a lower level until the age of 40 years, then started to 
increase, and achieved the normal level of compassion approximately at the age of 50 years. Taken 
together, frequent somatic complaints seem to predict lower compassion development in adulthood. 
The results also demonstrated that the association of somatic complaints with compassion development 
remained after controlling for participants’ alexithymia.   
Despite the enormous strain that somatic complaints set for the public health care system 
(3-5), very few of the individuals with frequent somatic complaints have received or feel need for 
psychiatric treatment in primary care (47). There is previous evidence for a substantial comorbidity of 
somatic complaints with psychiatric disorders, particularly with internalizing disorders such as anxiety, 
panic disorder, and depression (20,27). Interestingly, our findings demonstrated that somatic 
complaints predict also less mature development of compassion. Low compassion, in turn, is strongly 
related to higher hostility and aggression toward others (48,49), higher narcissistic traits (50), and 
higher psychopathic features (51). Some of these features may have transmitted from parents to their 
offspring, since the parents of some somatizers are found to have higher incidence of criminality (7,8). 
Taken together, our results tentatively suggest that there may exist a need for screening also hostility 
and externalizing symptomatology in individuals with frequent somatic complaints. However, there are 
complex patterns of relationship among different configurations of temperament and character with 
somatization, as described in detail elsewhere (14,52,53). 




Previously, the co-occurrence of alexithymia with somatic complaints has been 
demonstrated (20-22). Alexithymia, however, is found not to reduce the effectiveness of treatments for 
patients with somatoform disorders (44). In line with this, our findings showed that some associations 
between somatic complaints and adverse developmental outcomes (i.e. low compassion) are 
independent of alexithymic features. Importantly, there is also evidence that alexithymia is related to a 
more limited range of coping strategies, for example, less frequent use of planful problem solving, 
cognitive reappraisal of the situation, or seeking for social support from close others (54). Accordingly, 
patients with fibromyalgia, for example, are found to benefit from adopting new coping strategies (55). 
Previously, high compassion is suggested to enhance stress coping as it predicts lower physiological 
stress levels when facing psychosocial stressors (56,56). Hence, promoting compassion might also 
promote stress coping in somatizers. 
There may exist, for example, reciprocal social pathways from somatic complaints to 
lower levels of compassion. It is a widely recognized challenge that individuals with somatic 
complaints (that are not explained by a medical condition) are commonly regarded as “difficult 
patients” by healthcare professionals and receive less understanding for their suffering from the 
physicians (27). Distressing meetings with healthcare professionals may further intensify somatization 
and increase the risk for the onset of comorbid psychiatric disorders. Our findings about the association 
between frequent somatic complaints and lower compassion arouse the question whether one 
complicating factor in patient-physician meetings might also be the patient’s uncompassionate or 
hostile feelings, interpretations, or expectations toward the healthcare professionals. Hence, in some 
cases, there may exist a reciprocal vicious circle in the relationship between health care professionals 
and the patients with somatic complaints.  
 Previously, it has been found that somatic complaints are chronic or get worse over years 
only in 15-30% of the patients with medically unexplained somatic complaints (58). Interestingly, 




however, this study showed that the link between frequent somatic complaints and less mature 
compassion development can be obtained over a long-term follow-up in adulthood, after the somatic 
complaints have likely been alleviated. This may imply that frequent somatic complaints may be 
related to long-term alterations of the neurobiological systems that are also involved in compassion 
development. For example, cerebral opioidergic system is known to be involved both in the 
experiences of sensory pain (59) and social reward (60). Moreover, somatic complaints such as pain are 
found to correlate with the activation of amygdala, insula, nucleus accumbens, anterior cingulate, and 
inferior frontal cortex (61,62). These brain regions are largely overlapping with the brain regions that 
correlate with empathy for pain (63) and display functional alterations after practicing compassion (65-
67). Taken together, there may exist also neurobiological pathways between somatic complaints and 
compassion.  
Some limitations of the measures must be taken into consideration. Firstly, the 
questionnaire of somatic complaints has been developed for the Young Finns Study (YFS) by the 
medical YFS team. Hence, the validity of the questionnaire has not been examined in other datasets. 
Nevertheless, the internal consistency of the questionnaire was good. Furthermore, the questionnaire 
appeared to have good face validity since it included quite a comprehensive set of somatic symptoms 
(headache, stomachache, chest pain, backache, fatigue, exhaustion, dizziness, heartburn, heartbeat, or 
tension) that were evaluated with a 5-point scale. In the future, nevertheless, it is necessary to 
investigate the validity of the questionnaire in other datasets or to use other thoroughly validated 
questionnaires such as the Physical symptom checklist (PSC) (67) or the Patient Health Questionnaire 
(PHQ-15) (68), or to use a combination of several self-report questionnaires since it is shown to 
increase diagnostic accuracy (69). 
Secondly, we evaluated the presence of participants’ medical conditions with self-reports 
asking whether they had used health care services due to somatic diseases or physical accidents during 




the past six years. However, we did not use data from health care registers on participants’ diagnoses of 
medical diseases. Hence, the precise origin of participants’ somatic complaints cannot be surely 
confirmed. Current evidence states that somatic complaints may exist in the absence of any obtained 
medical condition; somatic complaints may be triggered by a medical condition but not directly result 
from the medical condition; or somatic complaints may intensify the physical symptoms related to a 
medical condition (1). It has been estimated that approximately 33% of individuals with somatic 
complaints do not have any currently recognized medical condition (4,27). Overall, since there appears 
to be a reciprocal interplay between somatic complaints and medical conditions, the differentiation 
between somatic complaints and medical conditions would not be even possible.  
Thirdly, our data did not provide possibilities to draw firm conclusions about the causal 
relationships between somatic complaints and compassion. That is, we could not control the baseline 
level of compassion at the measurement of somatic complaints. Theoretically, it is possible that 
compassion was at a lower level already before the onset of somatic complaints. Previously, it has been 
postulated that high compassion is related to better abilities to recognize the link between affective 
states and somatic complaints and, hence, to a lower risk for somatization symptoms (70,71). Further, 
intervention studies have demonstrated that practicing compassion predicts lower cortisol levels and 
weaker inflammatory reactions when encountering stressful situations (56,57). Low inflammatory 
reactions, in turn, are suggested to predict lower risk for somatic complaints (72). Nevertheless, due to 
the comparatively large population-based sample, very long follow-up with from early adulthood to 
middle age, and extensive set of covariates, our study provides strong support for the hypothesis that 
somatic complaints are associated with lower level of compassion. 
With regard to clinical implications, there is evidence that cognitive-behavioral therapy 
(CBT) is an efficient treatment for patients with somatoform disorders (73,74). Additionally, it has been 
proposed a mentalization-based approach that aims to, for example, enhance the recognition of cognitive-




affective attachment patterns that may lead to elevated stress reactivity, to promote a unified approach to 
the mind and body, and to identify the links between interpersonal experiences and bodily sensations 
(75). Our findings suggest that there may also exist a need compassion-training exercises in patients with 
somatization symptoms. In compassion-training exercises, one focuses on how to identify somatic 
reactions deriving from different emotions and how to direct attentional focus from self-centered 
thoughts to other’s affective processes (76). Additionally, compassion-training aims to increase abilities 
to find practical ways to reduce other’s suffering and to recognize how one’s prosocial acts toward others 
influence the arousing emotional states in one’s own and other’s mind (76). 
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Supplementary Table 1. The study design. 
 1980 1986 1997 2001 2011 2012 
Parental socioeconomic factors X      
Stressful life events X      
Parental care-giving X      
Parental alcohol intoxication X      
Somatic complaints 
 
 X     
Depression  X     
Use of health care  X     
Participant’s socioeconomic factors     X  
Alexithymic features     X  
Compassion   X X  X 
 
